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INTRODUCTION 24
We are entering the early stages of the "Sixth Mass Extinction" (Ceballos et al. 2015) , where 25 estimates of the proportion of species to go extinct over the next century are dire (e.g., Urban 26 2015, Carlson et al. 2017 ) and species may not be able to adapt quickly enough to respond to 27 climate change (Keogan et al. 2018 , Radchuk et al. 2019 ). This amount of loss will destabilize 28 already compromised ecosystems, while conservation agencies are finding it difficult to plan for 29 the challenges and uncertainty ahead (Armsworth et al. 2015) . While our best guesses about how 30 and when species will go extinct in the future are largely based on model predictions, much can 31 be gained by studying the spatial, temporal, and mechanistic processes that led to recent 32 extinctions (e.g., Stanton 2014 , Bond et al. 2019 ). Investigating the past may not only allow us to 33 recover some of the natural history lost with the extinction of these species but may also yield 34 important insights that can inform conservation actions now and in the future. 35
Parrots are one of the most threatened orders of birds, with ~ 43% of all species listed as 36 near-threatened or worse by the IUCN (Marsden & Royle 2015), and they face many different 37 pressures, including habitat loss and trapping (Snyder et al. 2000 The Carolina parakeet is one of the four forest-dependent bird species to go extinct within 48 the continental United States since the arrival of Europeans (Pimm & Askins 1995) . Before its 49 decline, the Carolina parakeet was widely distributed, with a range stretching from the mid- 
Data collection 83
We collected and georeferenced locality data from Carolina parakeet specimens found in natural 84 history collections around the world and observations of Carolina parakeets published in the 85 literature from 1564 to 1944 (see Burgio et al. [2018] for the description of the data collection 86 methods and a link to the freely available dataset). We then split our dataset by subspecies. We 87 considered all occurrence points west of the Appalachian crest and west of Alabama to be C. c. 88 ludovicianus and points east of the Appalachian crest and east of the state of Mississippi to be C. 89 c. carolinensis. These broad geographic delineations are generally accepted as the range limits of 90 the two subspecies (Ridgway 1916 , Swenk 1934 , and are consistent with the subspecies 91 identifications listed on all 261 labeled museum specimens represented in the dataset for which 92 subspecies was recorded or inferred. 93
We determined the level of certainty of each observation based on expert opinion from 94 the literature, from Snyder (2004) and 18 articles by McKinley (1960 , 1964 , 1965 ,1976 , 1977a , 95 1977b , 1978a , 1978b , 1978c , 1978d , 1979a , 1979b , 1979c , 1979d , 1981 , 1985 , McKinley & 96 James 1984 , McKinley & Hardy 1985 . We truncated our analysis at 1800, as observations 97 before 1800 were sporadic due, primarily, to a lack of consistent occurrence records and also 98 because this was the point at which Audubon (1831) noted decreasing numbers of Carolina 99 parakeets. Within this framework, we used the entire dataset and designated physical evidence, 100 such as a specimen, as "1", while observations considered legitimate by expert opinion, but not 101 interrogable in the present as "2", and controversial as "3." When individual years had multiple 102 records, we always used the evidence with the highest certainty (Figure 1a, 1b Learning the most likely extinction dates of the two subspecies of the Carolina parakeet 158 is the first of many steps needed to solve the mystery that has eluded researchers for well over 50 159 years. That the two subspecies went extinct 30 years apart is an important clue which has 160 implications for how we interpret the loss of this species and consider the factors that pushed a 161 species that appeared stable in 1800 to be found only in small populations in remote areas 100 162 years later. The limitations in both landscape change data and occurrence data may make it 163 difficult to rule out habitat loss as a major factor (but see Pimm and Askins 1995 
